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<57)Abstract: die lectric film damaging no 

PURPOSE: To realize a thin dielectri 

eiectrical characteristic such as --- ^ a 
py roelectricity, P^^^ [ ^containing no Zr and a 

perovskite ^ thl " d ^^° f ^ cont aining Zr in laminated 
perovskite type thin dielectric im 

structure. . irradiated 

CONSTITUTION: Pb, La and Ti targets 8, 9 and 1 

with argon ion beams respectively, and a PLT layer 

with argon ha the com position o£ 

thickness of 50 onto . substrate 1. Pb, 

( P b l- x Lax,Til-*/403 ,0* 1, i ^ ^ ^ ^ and 

r^rr, ^ <- — ~ 

having the ^ ^fi^ ^ngT-PLZT 

rh^k^rrruracrrstabiy 

e^ctridl characteristics such as ferroelectricity, 
pyroelectricity, piezoelectricity, etc. 
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(57) 

a*5wfc3S< (Pbi-x Lax ) (Zry Tii-y ) 
i-x/4 03 (0^x<1.0<y<l) WBISr^R-r 

£1% Pb, LaSOTi^-yyF8, 9 

(Pbi-x Lax ) Ti i-x/4 03 (x = 0. 1 5) <D 

$rSffil±tC^^5o Pb, ZrMTi^ 

— ^s/b8, 1 ORtM 1 td^S-Y^f— J*xs<y9 
})>y&ft\<^s PLT»^2tO±lC (Pbi-x Lax ) 
(Zry Tii-y ) i-x/4 03 ( x = 0, y = 0. 5 
0) <0»fll:fi , t5JBI»7 0 0t>^ h p-awp 
LZT»lg3^Mt5o 
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M***2] *R±fc.JBl Jit IXZ r Sr^**V^ 
Z r Sr^t^p:/*;*?^ hfflR«^flt*?Bdci~SR« 

McRWH-ar. tic J: 9l«±l:Rt#iRt:»A 
i-5if 2 tCfei$<ORm#»^M^#i£o 

[IS*^4] Z r S:^**l^n^*^ h£!B!«{* 
3W!©IIW5 0^">-^^ hD-we*>5«l#«l 

#m& (Pbi-x Lax ) Tii-x/4 Oa (0^x< 

i) <o»fiS:-e«rt:Six5^n^*>r bfflRHftfcBt-c 
*>9, Zr^tf^n^^^f MMMI^s (Pb 
i-x Lax ) (Zry Tii-y ) i-x/4 03 (0^x< 
1, 0<y<l) (OiBfiRTWfiKSnS^n^^^ hffl 

3K2 «c|E*OR««c»iKO»5fi*ft. 

[00 0 1] 

[0 0 0 2] 

«s:abo3 -csashs^o^*^ hffl«3&&*Pf- 
5R«##*W J &S. -0 5*>* At>f h^Pb, B 
a, S rXilLaOp V>&< Bif-f 
T i XtJZ rCO? fc*J>*< thl *B<B5c*«:S'tf AB 
Oa t LTtt, (Pbi-xLax) (Zry Tii-y ) 
i-x/4 Oa 3R, BaTiOs *fcft*S*l53SR«W* 
*«s*>5. -fcLT, rttb3ftS«nfc»Rmtt, ffi«tt, 

tt, frLl^'M*, DRAM (y>ft? ^/^7>^ 

r^ir^^^y) at^iwstt-* ^y^ (Dfcmtm'&z 

[0 0 0 3] DRAMfefiCibti-S^ffSrfflV^fcTt 

[0 0 0 4] WR«*«lSri: LTI1S r T i Os fciftf 
*nb*LT^5^ »(Jlft*<03SR«ft"C'*>5Pb (Zr 
x Tii-x ) 03 (Pbi-x Lax ) (Zry Ti 
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i- y ) i-x/4 03 (0£x<l* 0<y<l) (fiTF, 
ZtlbZ TPLZTJ tV^5) I4R«*3&$1 0 0 0£JL± 

T!&*o*©« ftfcs*R«tt3&> e> d r AMKit-e* < *w 

[0 0 0 5] Ek±<D£?ttm&ii*b. PLZTOJWRflS 
-f^tf— y >^8fe, /A'-y/i'ft, CVD 

[0 0 0 6] 

[#Wj&*»*LJ:5£1-5MB] L^L, PLZTtt# 
fl#(CZ rtPb t ^^^P^J^^^-^P bCO^MKCOg^ 

&^b3ffia«i4*arit«:#"r5 plz Tnm*nm.&£ 

< J&jStfrZ Z i: ttfflJBX&ofco 

[0 0 0 7] «^T^p^^^ MP L 

^L, ^Wfr&ffl^fc^y ft if— OJSffl 
50 fifcStlT^S h^^^^a^lBilU-fflV^SA l 

tk(-J:Sttte©ffi:T**B<^:«>, i£v^^fiS"CP L Z 
T»BI«:»*i-« w i: j&sHift-CVMfc. 
[0 0 0 8] *3BMH, mrett*fttSWHiH 5 

[0 0 0 9] 

*«WlC43fi5Rm«:»Ktt, Zr^i^o^ 

[0010] «TlB*3gWO««(^*3V^Ttt, Z r 
4i^D^*>f hffiR«*»R©BI»dS5 O^-V'^ 

bo— ^JEJLT"Cib5^i s ff*LV\ Hit, fflfB*aSMO 
ffij5SciCjoV>r^, Z r ^/il^P^*^ h^R® 
ffSWKsiS (Pbi-x Lax ) Tii-x/4 Os (0^x< 

i) oadc-cflitfcsns^n^^*^ MiSMi-e 

*>9, Z r S:$tf^<P^*>f h^Rm*HP^ s (Pb 
50 1-x Lax ) (Zry Tii-y ) i-x/4 03 (0^x< 
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i x o< y <D oasK-cfliBjtsns^oy^*^ vm 

[0 0 11] «xn(c«5R««)VK^S^ft». X 

«±Kff5l«i:LTZ rfe«4V^D^>f bSR 
«fle»R**ffiU, «riBJBlJi<0±Jcz rSr^tf^o^ 

[0012] «riB*«w*te<p«fi!c^*5v^Tn. 

[0 0 13] «JIB**W*ftO«rit*-*5V^Ttt, 
Z r *:-a-4*V^o^^>f MM#S1^ (P b 
i-x Lax ) Tii-x/4 Oa (0^x<l) <Dm&X*m 

tf^n:/**^ h^Rfiff^JRas (Pbi-x Lax ) 
(Zry Tii-y ) l-x/4 03 (0^x<l, 0<y< 

1) <0|afiR"C«fi8*ix«^n^*^ hSRWMMTc 

*>5ro*s#* Ll\> 
[0 0 14] 

o^5&>f hffl»«(MIR'C*)5 (Pbi-i Lax ) T 
ii-x/4 Oa (0£x<l) £ Z r SrStf^n?'*;*^ 
b*mm>Wmm-V&Z> (Pbi-» La») (ZryTi 
i-y ) i-x/4 03 (0^x<l x 0<y<l) (OftAUt 
jgASJitflUC-CfcSfcft^, (Pbi-x Lax ) Ti 
i-x/4 Oa (0^x<l) J»BHc5l*i'feix5*'C (P 
bi-x Lax ) (Zry Tii-y ) i-x/4 03 (O^x 
<1, 0<y<l) »«4r»*«c3B»**S**ri:3P 

tt*r»*5r£tt<, 5 0 0*CKT©S«iaiT (Pb 

1-x Lax ) (Zry Tii-y ) I-x/4 03 (0^x< 
K 0<y<l) J»K*rK»wff«i-5rt^-r*-6. 
10 0 1 51 «rE**WO*fi)cJC*5V^, ZrtSSS 
V^n:/*;*^ hSVt«#S|R^HV^5 Vitrei?* h 
p — A£JtT-e*>Stv^5#*Uv^«fiR^J:titf, Zr£ 
^tf^o^^W h§SR«»»R-C*>S (Pbi-x La 

x ) (Zry Tii-y ) 1-x/4 03 ( 0 £ x < 1 * 0< 
y<l) ©«ft»4»tt«c«»4raffi-ri*sftv\ 

[0 0 16] «ria**W*8fe^«fi8^J:tLtf, * 

«Wl£«SR«M*R«r, »**<*Stti-fls»i-5w 

Z i «c ± V 2tt±£Rtttt*R«r i: v * 5 #* L 

V ifttf, 1 k eV8Sol»x*;v^-S:|[t 

5^®fe^t>L<i4*&&^-Atc£oTl x l 0-< 
To r rSa^iaf^^y KSrv^y* y 
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XSfflftT-Kfill© (Pbi-x Lax ) (Zry Ti 
i- y ) i-x/4 03 (0£x<l, 0<y<l) WR£r» 

[0 0 1 7] 

KttW"*-*. Elite:, *3gM^«SR«*»Ro-jt* 

[0 0 18] *lS*«I^^f^it5Sfil t LT 
14, ElPlLfc»*tt»R«:»Swi:dS"r*S/S-e, R« 
70 ffWRt^ir^^^^/i'BBaicfc'StOSrfflv^S^sS 

(0-AI2 Oa ) , 

S*T3K#Lfcfc<D*J8v\fc. &K 1 <0_klc(4, Pb^ 
SM*Ot-CPb (Zrx Tii-x ) O3 (P b 
i-x Lax ) (Zry Tii-y ) i-x/4 Os (0^x< 
1. 0<y<l) <£TF\ ^frb* TPLZTJ 
5) z r «r£*-f Jt««* 

St-*J58:T?* 6 (Pbi-x Lax ) Ti i-x/4 03 (0 
20 ^x<l) C£JLTs rtt^^r TPLTJ £V>5) 8PR2 
Sr*jfcU KPLT»R2^±JC|4Z r«r*#LfcPL 
ZT»B3t*«tfco PLT»M2^Rii: 
£LTI4, PLZT*R3(D«««l1»ttlc«»«ratfS 

[0019] c^J:5l:SSitPLZT*R3iOR| 
^PLT»R2ds^«Ei-««5SfcUfcC4:tci9, PL 
Z * PLZTO»ft»3ftS»affPIC^n^*>r M»5S*r 
ItV^Sfci!)^ PLT»R2^3l#i"fonS*-CPL 
50 ZTj»R3Sr**K«fta*S*5ri:*s-C*, *OSi£ 
&R®t4, E«4«©««»ttS:a4U 
5 0 0 , C^T^&&&fi-CPLZTaiR3££ 
fclzimirZ C £ *s Pitt £ ftofc 0 
[0 0 2 0] K±OJ:5*«Jt«r«e>i", X«l 

0±Jc:iE»PLZT»R3S:*fi8-*-S»fr(c(4, Pbi: 
Z r £©RSiA«>jB*ft^fca«S««r6 5 ot:»± 

O P L Z T»R^^mtt«t < Wt&tZ> r £ ttffllTCfco 

40 [ 0 0 2 1 ] m 2 tr, *jBB«-Cffll^fc»RJBJ«i$«0 
«l»H*:*i-. *»«S6«I4, *Oifc&i«Mt«i:l, 

yyh8, 9, 1 0X1^1 1 ^KHSJXTV^, -tL 

RBffWR^iHaxvwafeWWiftSii^*^ 
T^5o -<a^^^7>r btt£0tt£tt*R«:dMt£-t>:* 
S^li:LT(4, Stria Lfca*d»fe. 

t7r>f7 (tt-Al2 03 ) % f^vS^ho^ 
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[0 0 2 2] B2lc***R#JM6K«:fflv*-C, 

UMgO (ioo) WttAStt&tfW&As ilW: 
P t (111) «rJK*Lfct><7?«:fflV\ #—>fy b 8, 
9, 1 OXtM 1 fcLT*iX«xPb, La, Z r XV 

JE-Cl xl0- 5 ~lX10" 4 Torr) "CffiL, l&fltfr 

[0 0 2 3] *1\ *lJiS:#rirt-*fc«>fc* Pb, L 

VgSOT/V^y^tytf-A^IItLs (Pbi-x L 
ax) Tii-x/4 Oa (x = 0. 15) <B«j*Sr=fri-£ 

J^i?:j^3 Otf->^;* h P-i^OPLTl 2 SrJBritLfc. 

&^T\ » 2 Ji Sfc«>fC, Pb, Zr&tfTi 

*-^;vh8 s 1 QRTfil 1 t-<t 
* y ^SrfrVV PLT»j^2CD±(C (Pbi-x L 
ax ) (Zry Til-y ) i-x/4 03 (x = 0 , y = 
0. 50) <D|ftdtSr#"r5«*tt 7 0 0^"^^^ ho- 

^OPLZTiH3^ML/to 
[0024] H 3 fc, MgO (100) 3Ulg££4K-hl£ 

*fiELfe»«ff»Btwxi»!Hll!T3*ftSr^i-. El 3 tc^T 
±5\z.* (Oil) (CffiftLfcPLZT»RcD^/££ife 

[0 0 2 5] H4fc, l£ttAS i ig&lCP t (111) 

Sr^-r. ^4\ZTjk-rxo\z, ±\z (ill) (-lar^Lfc 

PLZ T»*0«*«r«M-t-* w t &X*£tz 0 
[0026] B5 Id, MgO (100) iSSS^li: 

««ttS:»LX*3 0, *<BJtR«*li8 0 0^± 

Ottfc^Lfc. i«4, **SftS i ±»(CP t (111) t 

[00 2 7] [Hi tc^i-«3S0R«**R«:JCffl L/cfc 
T*#, #5£-< a*'<s>* y >»J:o 
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/hsttffiat-ct^^y t LxcommzfttotewnM 

s tc fa ± £ -fr 5 r t a*-c * fc. 

[0 0 2 8] 

f«|RolfriJ^J:ixtf, Zr^/it^n^n 
(Pbi-x Lax ) Ti i-x/4 Oa 

(o^x<d tzr^ts^-f^^-< bmmn.wn 

RT*)5 (Pbi-x Lax ) (Zry Til-y ) i-x/4 
03 (0^x<l,0<y<l) ©»*«3t*W5lSRC 
(Pbi-x Lax ) Tii-x/4 03 (0 
£x<l) »RJcgi#i*b*l6«-C (Pbi-x Lax ) 
(Zry Til-y ) i-x/4 03 ( 0 ^ x < 1 , 0<y< 
l) 3»R**a(wtt*ri£ftS-ii:Sr ^co^ 

5 0 0TOT^S»S-C (Pbi-x Lax ) 
(Zry Til-y ) i-x/4 03 (0£x<l* 0<y< 

i) »R*rSS^»i-srt^-e*5. 

[0 0 2 9] *«WK)«ti8:^*5l^T, Z r «r&**l^< 
hSRttttffRaR*a s 5 0*^y* hP- 
AKT-cfcSfcv^5#*bv^«fiS:^j:tutf, z r **tf 

^p^*^ MMI^iltfc^ (Pbi-x Lax ) 
(Zry Tii-y ) i-x/4 Os (0£x<K 0<y< 

30 [0 0 3 0] *3gWJd«5R«*WRW»5S*a 

BR*ti-5 r £ iz X V »K±^R«*W»R*r»tf i-5 * 

5#*LlMJW»£**ttf, lX10- 4 TorrlM 
^^T*l k e V§gOlf)X^;V^-^f t^^tKf 

40 fe(^<SV^iS«taft"CiBiEilf^ (Pbi-x Lax ) (Z r 

y Til-y ) I-x/4 03 (0^X<1, 0<y<l) 

[HI©«»ftKfl] 

[11 1 ] **WJw«5R«ff»R«>«igO-*!£ffilS:^ 

i-WBia-efcs. 

[El 2] **Mo--llll6«^R«;ff»R^»Jfi**fe*-« 
v^*R*dtaSRo«»ia-e*>s« 
[El 3] **IBo-jafe«<oR«ff»R^»3S*ft»-i 
5MgO (100) «lSBfiStE±^JB***tfcRm(«» 
50 Rcoxjg|[E]tff^S^^-rEir*fo5o 
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[B4i *&w<D-mmM<Dmm>ftmm<Dm&5>mz£ 

9 VISAS i±»KPt (111) *:3!S#LfcBfi_hlc 

SKfcR«*»RoXiaiH!ft3fta«:^i-|aT«>S. 
[B5] *»Wo-*16«oW«(W|BI©«a*tt*wJ: 

5. 



1 Sffi 

2 PLT3?£I 

3 PLZT»i 

4, 5, 6, 7 sCXlsm 
8,9,10,11 ^-^y b 
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